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The enzyme assay was done using NADPH coupled assay as described by Gladysheva et al., [14] . temperature on enzyme activity was also measured using this method. The isolate was tested for its cross-tolerance efficiency with other heavy metals like Hg +2 added as 1 0 9
HgCl 2 , Cd +2 added as CdCl 2 , Co +2 added as CoCl 2 , Ni +2 added as NiCl 2 and Al +3 added as AlCl 3 in a 1 1 0 concentration ranging from 0.5 to 10mM in MSM broth culture and OD (OD600) was recorded after 1 1 1 48 hours to evaluate the bacterial growth. Biochemical tests for starch hydrolysis, catalase, oxidase, casein production, nitrate reduction, urease, 1 1 4 malate, citrate, indole, and motility were done according to the standard protocol described by Krieg 1 1 5 [15] . Carbon source utilization was tested using BioMerieux 50CHB/E strips (BioMerieux, USA) The PCR reaction conditions were set for 94 ºC for 3min, followed by 30 cycles of denaturation at 94 The fatty acid methyl ester (FAME) profile was analyzed using Sherlock-Midi system and compared 1 3 8
Biochemical Tests and Carbon Source Utilization
with few reference strains of Staphylococcus genus for taxonomical validation. Production of siderophore was studied using Chrome Azurol S (CAS) agar media as described by Tri-Methyl Ammonium [HDTMA] . The dark blue solution was produced which was autoclaved and 1 4 6 then cooled to 50 0 C. All reagents in the indicator solution were freshly prepared for each batch of CAS adjusted to 6.8 with 50 % KOH, and water was added to bring the volume to 800 ml and autoclaved 1 5 0 after adding 15g of agar, and then cooled to 50 0 C. Solution III: Mix Solution containing the The method of Alexander et al.
[20] was used to measure siderophore production in vitro. The bacterial 1 6 0 cells were grown at 30 0 C for 24 h in 50 ml of Chrome Azurol S (CAS) medium with 5 mM MES (2-1 6 1 (N-morpholino ethanesulfonic acid)-KOH buffer at pH 6.8. After the culture growth attains 1 6 2 exponential phase at OD-600, the cells were pelleted by centrifugation at 10,000g for 10 min and the was used as a reference solution, which did not contain siderophores. A standard curve was prepared The role of siderophore in arsenic tolerance was determined following the protocol described by Ghosh control Acinetobacter guillourie (S02Ar2) with low siderophore production ability (10.8µmol). Arsenic tolerance of the isolate was measured as a percentage of growth rate and As(V) reduction at 5 and 10 1 7 4 mM of As(V) modified LB medium incubated at 30 0 C for 24 h shaking at 142 rpm and compared with 1 7 5 the TA6. Growth was measured as OD at 600nm on UV-Vis spectrophotometer. All the data were 1 7 6 taken in triplicates. The contaminated groundwater samples collected from Titabor subdivision had pH 6.2 -7.3 and 1 8 0 arsenic concentration of 50 -356 µg/l. Growth curve analysis showed the effect of arsenate and arsenite in the bacterial growth pattern. The greatly affected the rate of growth. In the presence of arsenate, TA6 started doubling at the lowest time 1 9 2 of 4hrs but in the presence of arsenite, it took approximately 24hrs to start multiplying. At the highest 1 9 3 concentration of arsenate (~30mM) taken for the test and at 72 hours of incubation time, OD was 1 9 4 measured as 1.474 ± 0.067, which is statistically at par with the OD 1.962 ± 0.058 for control, at the reduced when compared to the control. For control, OD was recorded as 1.962 ± 0.058, whereas in the 1 9 7 10mM of arsenite, the growth was recorded as OD 0.1036 ± 0.043. At lowest concentration of arsenite 1 9 8 0.5mM, the bacterial cell (TA6) approximately took 8 ± 2 hours of incubation to multiply (Fig. 2) . Other heavy metal tolerance test also showed the resistive capacity of the isolate to various heavy 2 0 3 metals like Hg + 2, Cd +2 , Co +2 , Ni +2 , Cr +2 . MIC was found as 0.5mM, 0.8mM, 1.0mM, 4mM, and 6mM 2 0 4 respectively. quantitative assay, it was also found that with a gradual increase in time and with the increased 2 0 9 bacterial cell count, the concentration of As(V) gradually decreased with increased concentration of 2 1 0 AS(III). In a duration of 72 hours, nearly 88.2% of the initial 2mM As(V) is reduced to As(III) (Fig. 3) . Arsenate reductase activity was measured using NADPH coupled oxidation method. A Km of 0.44 mM 2 1 3 arsenate and Vmax of 6395 Umol/min were measured (Fig. 4) . There was no change in activity for 2 1 4 500µM and 1mM of arsenate. Temperature and pH are some critical factors for enzyme activity. Temperature-dependent activity assay revealed that 50 0 C was the optimal temperature for highest 2 1 6 enzymatic activity and in pH-dependent activity assay, pH 5.5 was measured as optimal for highest 2 1 7 enzymatic activity (Fig. 5) . Graphical representation of both the data formed a characteristic bell-2 1 8
shaped curved, where initial increased pH and temperature raised the activity till it reaches the optimal 2 1 9 point of maximum activity and then the activity was found to gradually cease after the respective 2 2 0 optimal value of pH 5.5 and temperature 50 0 C. showed most of the fatty acids are branched chain like anteiso-C15, anteiso-C17 and iso-C15, when differences of C17:0, iso C17:0, iso C18:0 (Table 1) . Therefore, based on both molecular and 2 3 5 chemotaxonomic data the bacterium was identified as Staphylococcus sp. and the sequence was with similar lineage of origin (Fig. 6) . Evolutionary distance computed with Jack Cantor model and Microorganisms are the primary chelator of iron which dissociates Fe +3 ions with their siderophore 2 4 3 activity. Siderophore associated arsenic resistance assay revealed that bacteria with high siderophore 2 4 4 TA6 (78.7 ± 0.004 µmol) was significantly a strong As(V) reducer than the mutant strain Lp10L02M 2 4 5
(non-producer). The growth of TA6 was also found reflective in comparison to the control and the 2 4 6 mutant implying the added resistance ability of the strain to arsenate. In 5mM and 10mM arsenate 2 4 7 broth, the TA6 showed higher growth as compared to the control strain S02Ar2. However, the mutant 2 4 8 strain (Lp10L02M) had slower growth rate as compared to control and showed lesser reduction 2 4 9 FAME analysis showed significant differences with the reference strains of Staphylococcus.
Similarity search with the NCBI nr/nt database and EzTaxon server showed an average of 98% Microorganisms are known for their ability to produce different biogenic chelating agents over an incubation period of 72 hours. 
